In the past two decades, Arab countries have had their fair share of political instability and economic dislocations. They have also experienced relatively low national savings -at close to 24%, more than 10% less than the Asian economies. This paper looks at how private savings can be invigorated so as to finance more investment and growth, especially in the presence of persistent budget deficits. It develops a simple macroeconomic equation for the determinants of private savings, and uses a novel econometric approach -Robust Least Squares -to estimate that equation for a sample of ten Arab countries across the three sub-regions of the Gulf, West Asia, and North Africa, for the annual 1994-2015 period. The paper finds that Arab private savings compensate for government dis-savings and help ameliorate pressures on the current account and exchange rates. It also finds that Arab private savings are closely related to long-run Arab GDP growth ala the life cycle hypothesis, and proposes policies to enhance the mutual growth of Arab private savings and GDP.
Introduction
Savings is one of the most fundamental variables in economics. It is essential for not limiting aggregate demand in the short term, and crucial for funding enough investments and growth in the long term. Its importance is not only restricted to short-and long-term internal stability, though, and surpasses it to affect greatly external stability. This is simply because savings is organically tied to the current account, and consequently has vital effects on the course of foreign reserves and exchange rates.
These notions are of tremendous economic significance to all countries, and perhaps more so to the Arab countries. In the past twenty years, the Arab world has struggled with low and volatile growth, high unemployment, and external imbalances, not to mention the significant political instability that has plagued its economies (Note 1). Arab national savings also lagged behind emerging economies, registering as a ratio of GDP 24.4%, against 31.5% for middle income countries and 36.2% for the dynamic Asian economies. Given this performance, it is interesting then to see what role did private savings -as opposed to the politically-driven government savings -have in engendering these outcomes; and, more important, what role could it play to enhance the potential and growth of the Arab economy.
of the main results, and derive policy implications targeted to improve Arab private savings behavior. Section 5 will conclude the paper, the main idea of which is that private savings has acted as a stabilizing factor in the struggling Arab economy, but can have a more potent impact if long term policies are designed to increase it and to increase sustainable economic growth along with it.
Model and Basic Determinants

National Accounts and Private Savings
The relation between savings and the current account, in addition to investment can be derived from simple models of national income accounting (Note 3). These imply the following identity:
(1) S -I = CA Equation (1) is the fundamental macroeconomic relation that shows that the excess of national savings over national investment is equivalent to the current account, and vice versa (Note 4). Perhaps more revealing, (1) can be rewritten as:
(2) S = I + CA where (2) indicates that national savings can be used to fund national investments in addition to investments in foreign assets that are equal in magnitude to the current account surplus, and vice versa (Note 5).
Of course, savings in the national economy is divided between the public and private sectors (Note 6). To assess the behavior of each within the context of the macro-economy, (2) can be reformulated as:
(3) S p -I p + S g -I g = CA where S p and I p are private savings and investment respectively; and, similarly, S g and I g are public savings and investment. Since S g = T -IN -C g , where T is government revenues, IN is interest payments on the debt, and C g is public consumption (Note 7); and since T -IN -Cg -I g , where I g is public investment or capital expenditures, is equal to the budget balance; then we get S g -I g as equal to the budget balance. Hence, (3) becomes:
(4) S p -I p + budget balance = CA Equation (4) shows the interesting relation that, even in the case where private savings is in excess of private investment, the current account could be negative if the budget deficit is too large (its absolute value is larger than S p -I p ), to generate what is famously known as the "twin deficits". In the case where private savings is less than private investment, then each of S p -I p, budget balance, and CA is negative, and we have what we can aptly call "triple deficits" (Note 8). Hence, relieving pressure on the current account requires strengthening private savings, for a given level of investment. And to do that, and to understand the "global" behavior of private savings, we need to know its determinants.
Determinants of Private Savings
One way of modeling private savings is to work through the determinants of equation (4). Starting with private investment, the simple formulation of investment is to assume it a function of the real interest rate, R, and the growth rate of real GDP (expressed as simply GDP), ala the accelerator theory:
As to the current account, we can simply make it dependent on income, Y, and the in the real effective exchange rate, FX (FX = EP/P * , where P is the domestic price level, E is the nominal exchange rate or the price of 1 unit of domestic currency in terms of foreign currency, and P * is the weighted foreign price level) . :
not (Note 10). Regarding the growth rate of GDP, the evidence is unequivocal and it is positive. This lends support to the life-cycle hypothesis since growth tends to increase the income of the young (savers) relative to that of the old (dis-savers). The evidence on Y, or per-capita income, is positive for the catching-up lower-or middle-income countries, but neutral for high-income countries. As to FX, the evidence is again mixed. The reason is that, for instance, depreciation in the real exchange rate lowers real wages and hence household savings; whereas, by lowering real wages, it increases corporate profits and hence corporate savings; and, as a result, the balance of the effect is ambiguous (Note 11). Another reason is that, on the one hand, depreciation increases uncertainty and hence increases private savings (besides potentially increasing exports and GDP) (Note 12); whereas, on the other hand, it reduces the dollar value of domestic assets and reduces private savings as a result. Lastly, the evidence on budget balance is mostly positive, in the sense that worsening budget balances worsens private savings (Note 13).
Naturally, equation (7) does not capture all the determinants of private savings (Note 14). Of the crucial social ones, we can list: the dependency ratio, whose evidence is negative in accordance with the life-cycle hypothesis (Note 15); religion, whose evidence is also negative since more religiosity means "it is all in God's hands"; and trust, whose evidence is positive because of its better impact on institutional quality and economic performance (Note 16). Of the missing economic variables from equation (7), two important ones stand out: capital account liberalization and available liquidity (credit extension), with a negative impact for each, because the former allows foreign savings to substitute for private savings, whereas the latter reduces the need for it (Note 17).
Estimation and Empirical Results
Data Sources
All data were taken and calculated from the World Bank Database (worldbank.com), except for the real effective exchange rate which was taken from the Bruegel Database (Bruegel.org) and the deposit rates for UAE and Qatar which were obtained from private banking sources. As indicated earlier, the data covers annually the period from 1994 to 2015.
Sample Countries
There are ten countries in the sample: four countries classified as GCC (Gulf Cooperation Council) which are Kuwait, Qatar, Saudi Arabia, and United Arab Emirates; three countries classified as Maghreb which are Algeria, Morocco, and Tunisia; and three countries classified as Mashrek, which are Egypt, Jordan, and Lebanon. With the exception of Tunisia and Egypt for the 2011-2013 period, these countries were only indirectly affected by the "Arab Spring", and we think that they represent a normal, representative sample as good as could possibly be available.
In addition, six countries -Kuwait, Qatar, Saudi Arabia, United Arab Emirates, Jordan, and Lebanon -follow a hard peg to the USD and have a liberal economic and financial order (Note 18). Egypt follows a dirty float exchange rate system with a largely liberal economic and financial regime. Both Algeria and Morocco follow a soft peg to a basket of USD and EUR, but Morocco's economic and financial system is mostly liberal whereas that of Algeria is somewhat so (Note 19). Tunisia's exchange rate system targets usually a low a level of the real effective exchange rate and its economic and financial system is fairly liberal.
As important, for countries with a hard peg to the USD, interest rates are determined by US rates plus a risk premium (Note 20). But though nominal interest rates escape full control, real rates don't, and Central Banks can induce changes in them by seeking changes in inflation rates. And the same holds true with respect to exchange rates. Though the nominal exchange rate is fixed, the real exchange rate is not, and can change with changes in the countries' inflation rates relative to that of their trading partners, thus causing depreciations and appreciations in the real exchange rate.
Descriptive Statistics
There are six different variables. These are: SAV (private saving over GDP or private saving rate), GDP (the growth rate in real GDP), YCAP (per-capita GDP), FX (the real effective foreign exchange rate), BOY (the budget balance over GDP), and INT-INF (real interest rate expressed here as the difference between INT, the average nominal deposit rate, and the inflation rate INF). As can be seen from table (1), what is striking is the fact that all-encompassing and stacked variables do not follow normal distributions (Note 21). This, however, is not surprising in view of the high heterogeneity of each variable. Since the standard deviation has the same units as the mean or the median, we can compare these across all aggregated series (all statistics are in percentages except for the GDP per capita and the effective foreign exchange rate). The highest overall mean is for the saving rate which scores 28.58%, and the minimum is the aggregated budget balance over GDP which stands at 1.04%.
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The highest overall standard deviation is 11.99% and is for the budget balance over GDP, and the smallest overall standard deviation is for the growth rate of GDP at 4.41%. Finally, the overall mean for GDP per capita is very high at $ 14,725, but the median is much lower at $ 5,285, which is a sign of positive skewness or inequality in income distribution. This feature of the data is driven by the high GDP per capita of the GCC countries (Note 22). 
Empirical Estimation
Based on equation (7), the estimated model's dependent variable is SAV, which is the private saving rate. The five independent variables are: (1) real growth in GDP (GDP); (2) GDP per capita (YCAP); (3) real effective foreign exchange rate (FX); (4) budget balance over GDP (BOY); and (5) real interest rate (INT-INF).
We have chosen two different econometric procedures to analyze the data: the Autoregressive Distributed Lag (known as ARDL), and Robust Least Squares (which we will call RLS). The ARDL method is useful when the variables are non-stationary, and it has two advantages: it does not impose the same lag structure to all variables like VAR methods, and is applicable in the presence of both non-stationary and stationary variables. The robust least squares method is especially designed and recommended when there are outliers in the data. In this respect the descriptive statistics has already shown the extreme heterogeneity of the data. We have chosen to correct for outliers in both the dependent variable and in the independent variables. This is known as MM estimation. Unfortunately the RLS method does not allow for AR and MA terms, so the estimates are mainly long run estimates. However, the covariances are adjusted for autocorrelation and heteroscedasticity of the regression residuals. This is in contrast to ARDL which corrects only for autocorrelation but not for heteroscedasticity. An additional quality for RLS is that it is seldom used in the empirical literature. So, its use in this paper is quite original and extraordinary, and should give more credence to the results, while being more appropriate and more novel.
The regressions within the ARDL framework are tabulated in the upper part of tables (2) to (5). The regressions RLS are tabulated in the lower part of each table. Table ( 2) presents the regressions for the whole sample size. There are 210 observations for ARDL and 220 for RLS. Table ( 3) is for the GCC results separately, and the sample size is 84 for ARDL and 88 for RLS. (4) and (5) include each 60 observations for ARDL and 66 observations for RLS. The reason for the loss of degrees of freedom for the ARDL procedures is the fact that all ARDL specifications select one lag for the dependent and independent variables, whereas the RLS procedures do not specify lags.
Coefficient on GDP
Since we have four samples we will have four estimates of the impact of the real growth in GDP upon the saving rate. We start with the 4 estimates with the ARDL method. The estimated impacts are: 1.1978 (in Table 2 ), 0.0844 (in Table 3 ), -0.0839 (in Table 4 ), and 2.6319 (in Table 5 ). The expected impact sign is positive. The estimated impact is negative for Maghreb countries but is statistically insignificant with an absolute t-statistic of 0.1534. The remaining 3 impacts are positive. One of them is not statistically significant for GCC countries with a t-statistic of 0.3814. The last two impacts, for the whole sample and for Mashrek countries have respectively t-statistics of 3.0712 with a two-tailed p-value of 0.0027, and 15.1056 with a two-tailed p-value of 0.0000. Incidentally, the Mashrek countries have the highest impact and significance (2.6319) which is interpreted as follows. A one percent increase in the real growth increases the saving rate by 2.6319%. Since the impacts are insignificant for GCC countries and for Maghreb countries, the fact that the whole sample provides for a significant impact is probably due to the effect of Mashrek countries. Hence the coefficient on the whole sample ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 7; must be in between zero and 2.6319, and if this coefficient is in the middle of the range it should be half of 2.6318, which is 1.3159. The actual figure is very close at 1.1978 . In what concerns the short run regressions appended to the ARDL table, the only statistically significant impact is the one for Mashrek countries, and it is perversely negative.
In case of the RLS method the 4 impact estimates are: 0.2600 (Table 2) , 0.292 (Table 3) , 0.271 (Table 4) , and 0.644 (Table 5) . At the 5% two-tailed marginal significance level, the third estimate for the Maghreb countries, is statistically insignificantly different from zero. This is the same result as with ARDL. Also similarly to ARDL the strongest impact is for Mashrek countries with an estimate of 0.644. The estimated impacts for the whole sample and for GCC countries are quite close to each other at 0.260 and 0.292. There is one notable discrepancy between ARDL and RLS regressions and this is the fact that the impacts are generally smaller for ARDL relative to RLS. For example the ARDL estimate of the impact for Mashrek countries is around 2.632 while it is 0.644 with RLS. It seems that the RLS estimates are generally one fourth the estimates with ARDL.
Coefficient on YCAP
The ARDL procedures, which produce four impact estimates of YCAP, estimate these impacts with high precision because the four t-statistics on these four impacts are highly significant and positive, with a lowest t-statistic of 2.840. These 4 estimates are: 0.0007 (Table 2) , 0.0008 (Table 3) , 0.0041 (Table 4) , and 0.001 (Table  5 ).
The RLS regressions produce 3 estimates of the impact of YCAP that are statistically highly significant with the lowest z-values at 3.242. But one impact is negative, the one corresponding to the Mashrek countries. Surprisingly this impact is also statistically highly significant with a z-value of -9.997. The estimates of the impact for the remaining three regressions are 0.0002 (Table 2) , 0.0002 (Table 3) , and 0.0040 (Table 5 ).
In the short run regressions, appended to ARDL, the variable YCAP is always statistically insignificantly different from zero. One exception however is the first lag of YCAP in the ARDL short run model for the Mashrek countries. This impact is not only significant but negative also. This is in conformity to the result obtained with the RLS model and was labelled tentatively as an anomaly. There must be a valid theoretical reason for this anomaly and one cannot treat it as due simply to sampling error, or multicollinearity.
Coefficient on FX
Seven out of eight estimates of the impact of FX on SAV are negative, and one is positive. The latter is insignificant statistically and belongs to the RLS model for Maghreb countries. The impact for the Maghreb countries from the ARDL estimation is negative, as already mentioned, but also has an insignificant t-statistic. The two estimates of the impact according to ARDL and RLS for the Mashrek countries are negative, as already mentioned, and they are highly significant statistically. In the RLS regression, the t-statistic is -5.037, and in the ARDL regression the t-statistic is -10.819. Moreover, the impacts are also immaterially different standing as -0.161 for the ARDL model and -0.157 for the RLS model. For the GCC countries one impact is statistically significant and another one insignificant. The latter belongs to the RLS model. The former estimate is -0.422 and is quite large in absolute value, compared to the two impacts for the Mashrek countries. The two combined impacts of FX when we run the regressions with the whole sample are unstable in significance. One is statistically significant with the RLS model and the other one is not with the ARDL model.
In the four short run regressions, only one impact is statistically significant and negative and it is that for the whole sample. The estimate of -0.203 is higher in absolute value than its long run counterparts with Mashrek countries, but less than its counterpart for the GCC countries. It seems therefore that the effect of FX on SAV for the whole sample is not long run but remains in the short run.
Coefficient on BOY
For the whole sample, GCC sample and the Mashrek sample, all six estimates of the impact of the budget balance over GDP, including the two econometric procedures, are negative and statistically significantly different from zero -in other words, higher BOY leads to a reduction in SAV. However, the two impacts for the Mashrek countries, according to ARDL and RLS, are relatively higher in absolute values, than the other remaining four, and stand at -1.104 (ARDL), and -0.789 (RLS). For the GCC countries, the estimates of the impact are -0.690 (ARDL) and -0.492 (RLS). The two impacts for the total sample of countries is a weighted-average of the coefficients for the other three restricted samples, standing at -0.490 (ARDL) and -0.320 (RLS).
There is no short run impact of BOY on SAV for the Mashrek countries. However, the remaining three estimates have all statistical significance, ranging between -0.478 (GCC), -0.947 (Maghreb) and -0.629 (total sample). Hence the negative relationship of BOY on the saving rate (SAV) is generally strongly supported and well ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 7; established either in the long term, or in the short term, or in both. Moreover the coefficient estimates are quite close to each other. The minimum impact is -0.947 and the maximum impact is -0.478: one dollar of budget deficit has the effect of increasing private saving inside a range between 0.5 dollars and one dollar. This is of course, as we will elaborate later, a very interesting result because it differs from a lot of international evidence (Note 23). Theoretically the effect of the real interest rate on the saving rate is ambiguous. If the income effect dominates then the relation is negative, whereas if the substitution effect dominates then the relation is positive. On balance then the relation could be non-existent and self-cancelling. The econometric procedures are unable to differentiate this effect. The ARDL approach produces positive impacts, with 3 out of 4 estimates being statistically significant. The fourth insignificant impact belongs to Mashrek countries. The RLS approach produces two impacts that are negative and statistically significant for the whole sample and for the GCC countries, and the remaining two are statistically insignificant. It seems that for this approach the effect of the GCC countries dominates those of Maghreb and Mashrek countries, and drives up the significance of the whole sample with all countries. There is also high variation in estimates, the minimum is -0.703 (RLS-GCC) and the maximum is +1.907 (ARDL-total sample). In what regards short run impacts all four of them are statistically insignificant. Therefore it seems that the theoretical ambiguity is contagious to an empirical ambiguity. The ambiguity shows up in the sign, in the statistical significance of the impacts, and in the time frame.
Evaluation and Policy Implications
Effect of GDP
In accordance with the life cycle hypothesis, GDP growth is positively related to private savings for all the Arab sub regions. As a result, policies that favor GDP growth should be actively pursued. And the ingredients for good and sustained growth are well-known in the literature: more capital, through higher fixed investments; better capital, through quality labor and technology; and superior institutions, through decent and clean governance and the rule of law. The first two broaden and deepen capital, while the third improves its operating environment. In addition, and as frequently emphasized, there has to be concerted efforts at diversifying the economies, most notably in the GCC.
Effect of YCAP
The effect of per capita income on private savings has been surprisingly mixed, positive as expected for the GCC and Maghreb countries but negative for the Mashrek countries. The latter countries of Egypt, Jordan, and Lebanon are low-to middle-income countries, so the effect (i.e. lower private savings as YCAP increase) could be cultural -"catching up with the Jonses" -in the case of Jordan and Lebanon, and it could be economic in the case of Egypt in the sense of meeting still unfulfilled basic needs.
Effect of FX
The real effective exchange rate has usually a neutral effect on private savings, but for the Arab countries the effect is un-ambiguously negative, especially for the Mashrek countries. It could be that depreciations are associated with more uncertainty (Egypt comes to mind) and induce higher private savings; or, better still, the result is an outcome of more competitiveness and higher exports, particularly in the more diversified Mashrek and Maghreb countries. Hence, there is a need for a policy of moderate real exchange rates that could be rendered by pursuing lower and less variable inflation rates on part of the monetary authorities.
Effect of BOY
The effect of budget balance on private savings in the Arab countries -especially the Maghreb countries --is somewhat surprising but interesting. It reveals that government savings crowd out private savings and vice versa. More specifically, this means that government deficits induce more private savings thus preventing a worsening of the CA, for given investment (Note 24). One reason behind this result could be that budget deficits signal more uncertainty. At any rate, this stabilizing role for private savings is reassuring because increasing budget deficits do not have to bleed the CA and put pressure on foreign exchange reserves and/or exchange rates -thus reducing the incidences of "triple" or even "twin" deficits. However, this also means that governments should not become profligate and throw the onus of adjustment on the private sector, since budget deficits not only increase uncertainty but ultimately crowd out investments and hurt growth in the process. This is mostly true for the Mashrek countries -Egypt and Lebanon in particular.
Effect of Real Interest Rates INT-INF
As expected, the effect of real interest rates on private savings in the Arab countries is ambiguous (Note 25). This could be due to the indeterminate balance between the substitution and income effects, or it could be due to religious reasons (Note 26). What this result calls for is a policy that pursues moderate real interest rates (primarily, through controlling inflation rates, and borrowing rates if possible), and that seeks a sound development of banking and financial systems.
Short Run vs Long Run
A notable conclusion from the estimation results is that, except for FX, all variables have not exerted any significant short-term impact and the latter was confined to the long term. Of course, this is in agreement with the life cycle hypothesis of savings that posits the absence of any rigorous relationship between SAV and its basic determinants in the short run. More important, it indicates an interesting behavior on the part of Arab economies when it comes to savings behavior, namely, that Arab economic people have come to discount the short term. Given the frequent economic and political upheavals that plague these countries, Arabs have learned to live with their short term gyrations, and look forward to more stable long run trends. Fortunately, this implies that the seeds for long term structural reforms can be planted to reap returns in due time.
Other Effects
There are obviously other variables that have noticeable effects on SAV but not incorporated into equation (7). Given the current high percentage of population below 15-years of age (more than 30%) in Arab countries, we conjuncture that in the future this is going to create a bulge in working-age population and enhance private savings. Also, private savings can benefit from striving towards less religiosity in the Arab world, not to mention the overall benefits that will accrue from reducing its extreme kind. The same goes for efforts aiming at better institutions and governance; and at strengthening FDI inflows in their design of more liberal capital and financial account policies.
ADRL vs RLS Estimates
With a couple of exceptions, the estimates from ARDL are usually higher than those from RLS, although one would expect the opposite, if one considers that RLS estimates are more long term than ARDL estimates. It seems that the reverse holds here: ARDL estimates are more long term than those of RLS. Theoretically the higher estimates should be for the longer term, because adjustment to shocks takes more time to dissipate completely. There is no reason to believe that one econometric method is better than the other. The differences in sign and in significance between ARDL and RLS are disturbing but can be justified by the fact that some variables are inadvertently omitted from the regressions. The reduced form theoretical equation may need to be more elaborate in order to enhance the plausibility of the model and improve the stability of the estimated coefficients.
Conclusion
Aided with the fact that private savings is a macroeconomic phenomenon, the paper developed a simple model of private savings within a macroeconomic framework for ten Arab countries comprising three sub regions from 1994 to 2015. It used novel and rigorous econometric techniques to estimate the basic determinants of Arab private savings. As a result, it found that GDP growth is very supportive of private savings, so is to a lesser extent GDP per capita. Low real exchange rates that are not overvalued are also helpful, and surprisingly so is reasonable budget deficits. The latter signifies that Arab private savings play a stabilizing influence (perhaps because of Ricardian Equivalence) in the presence of budget deficits and in the process ameliorate any negative impact on external balances. It also signifies that austerity programs designed to reduce budget deficits should go slow and should be wisely selective. Unsurprisingly, real interest rates do not affect Arab private savings, so moderate real rates through better control of inflation seems desirable.
